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Prefesser
¥. Ya, Fri=sk

In his eladoration of prodlems of hyperteasioca, ¥. D. Stras-

hesko identified 3 phases or stages. The first is the primary or

functional transitory stage; the second, the stable or organic, and

the third, the terminal or dystrophic, acoompanied dy profound met-

abolic disorders and serious organic damage to organs of major im=

portance.

The major complaint of all patients is an incresasiag loss of

the capacity to work, a rapid ocaset of a feeling of exhaustion,

sometimes upon the moet insignificant physical effort,

¥With persoms suffering advanoced hypertension, the exoceptional

tendency to exhaustion is explained by fwctional and organic

changes in the internal orgins and systeas —— changes ocomplicating

the course of the primary disease and markedly increasing the
severity of its manifestations, In the initial phase of the

digease, however, this explanstion dces not hold, particularly

with young patients in whom, &t rest, not only are symptome of Jr—

ganic damage to the major systems lacking, but wvho freqmently show

no signs of functiomal insufficisncy. Yet 1t is spacifically this

typs of patient in whom the first manifestations af the disesss

take the form of reduced capacity to work, and extrems fatiyabil-

ity.
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A stady of the early manifestations of the disease 'io noeded
%o elarify the csuses of the rapid fatigsdbility of Ryperteasives.
The first or funotiocnal phass of the diseass, characterised by in-
stable elevation of arterial blood pressure, has thus far dbeen tiw
ochject ef comparutively little study. Maving appesred ouly very
recently (in 1982) are the disooweries resulting from the research
and dynante cbservation by X, V, Konovalov and B. V. Shaidt of 200
persons in the initial, transitory phase of hypertension. The
present author road at 8 mseting of the Cardiology institute of the
Qeorgian Acadexy of Sciences in 1831 the results of a clinical and
pbysiological study of 109 persons in the initial, functional,
transitory phase of hypertensiom, Clinical observation showed the
major syuptoms in these patients to be those of instability in the
regulatory function of the ceatral nervous asyastem. Bxl:.» -~ avch ¢
lability, marked reduction in normal capacity for work, soady ..
tigability, interruption in and loss of slieep, aloag with sizns of
functional changea in a numder of organs snd systems, were more
frequont and constant signs than the transitory elevation in

arterial blood pressure.

At the present time we have followed more than 300 patients,
up to 40 years of age, in the functionsal, initial phase of hyper-
tension. Young persons with hypertension are the best source of
siguificant data for evaluation of the spucial clinical features
of the primary phase. Klevation of arterial pressure ip such
persons was of short duration, as & seeuingly accidental manifeata-
tion., BStudy of the clinical festures of the disease in such
patients for 4 to 6 years showed their ocomplaints and the objective

asnjifestations to reduce themselves primarily to sigus of excessive

| &
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extcitability of the pervnus system, snd & ocomplex of functioaal
changers in the interni) organs and systems, followed by a risiang
phwoomena of fatigue ir ordinary work, The marked decline and
even loss of workirg capacity, along with manifestations of
funotional inmuificiency in the cardiovascular systes, are the
factors coampelling thess patients to apply for medical assistanoce.
Almost half the persous stiddied revealed sipys of chronic recur-
rent fooal infectioca (chronic tonsillitis, periodontitis, benign
endomyodarditia, etc.) Polyadenitis, pasty skin, sometimes a
marked acceleration of the intrrdermal response to pressure, and
alse lymphocytosis, indicated the obvious involvemsat of the
lywphatic system. The intradsrmal sdrenalin test showed the skin
to have & dense, extended petwork of lymph vesnels (Y. M. Primak).
Signs of lymphoastasis and of reducticn in the depurative funotion
of the lymphatic syster may b ons of the significant ressons for

[

the organism's oxygen hungsr,

In atudies of the funciiomal capacity of the cardiac muscles
in persons in the primary phase of hypertension, at complets rest,
the majority of the patients s.owad funational disturbances. The
socat common signs of these disorders on susculation aAre unusual
relationships betwesn the heart sounds, the first being somewhat
dulled and tho second intensified, while the sounds may also bde
separated or repested. In functional stress, more than 3/4 of the
patients reveal an increase in the claric¢y with which this repeti-
tion may be distinguished. Kero, as V. P. Obrastsov put it, “we
have...a wvhols scale of states, graduslly progieasing one from the
other, in which the heart, beginning with an innocsnt, hardly de~

tectable repetition of a sound, prooseds to a clearly pathological
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nhﬁ:' s oardisc gallop.” If the £a0X be taken into considers—
tiqf.lut vzzz8 in the initial phase of hyperteasion often re~
,ort‘ angina pectoris, while electrocardiograms after exerciss,
orthoetatios, or developing pyrexia reveal indications of coronary
insufficiency, one must :regard these apparently purely functional
cardiac disorders to be cf the highest significanoce as sizns of
disorder in the regulatory function of the nervous system over
the ayooardium, 1. P. Pavlov, demonstrating the existence of
special cardisc trophic nerves, in addition to functional nerves
regulating the acotivity of the cardiac musculature, and vasoular
nerves governing the variadblo inflov of blood thereto, spﬁh of

3-fold nervous oontrol of the heart.

The signs of trausient toxic myocarditis in our patients are
related to disorders in trophics. T7This provides proof taat func-
tioasl disorders in the myocardium were more oonstant and stable
than eleovation of arterial blood pressure. Conssquently, even in
the primary phase of hypertenaion, the control of the nervous

systen over trophic processes in the heart is violated,

However, slevation of arterisl]l blood pressure is a sscondery
snd less stable phenomenon taan functional changes tn the cardisc

muscle.

Changes in the cardiovascular systeam in the first phase of
hypertension were also characterized by the frregularity of func-
tion of the capillaries. In 20% of patients this instability man-
itested itself in an excveptioma] redness of the skin, sudden
erythesas, and constant dermograsphia (wvhich may even take the fora

of urticaria). In B0% of patients; capillarvacopy, particularly
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wader cemditions of thursal atress, revealed clear signe of atable A
espillaropathy.

Rlevatad permeadility of the vascular; mecbranes and, there-
fore, frequent swelling of the perivascular comnective tisswe,
susoeptibility to various catarrhs, and elevated reacotivity o
common stimuli, all testify interference with the regulatory funo-

tion of the nervous system in the funotiomal stage of hypertensioa.

Almost half our patients oomplained not ouly of rapid fatig-
ability but of increasing dyspnea of gromter or lesser duration,
In addition to this subjective sign of declive in the respiratory
function of the lungs, &lmost 1/3 of our patients revealed a de—
clins in vital capacity, sometimes ocombined with frank fiuxion
(acoording to P. G. Yesnovskiy). Decline in intensity of sound on
percussion, weakened respiration of indeterminate character, and
crepitative and suborepitative rales in the lower portions of the
lungs (particularly to the right posteriorly), while exceedingly
inconstant and transitory, nevertheless frankly reflected the dis-
orders in the respiratory functions of the lungs which faciliiated

the development of hypoxim,

We followed the method of 1. M. Sechenov in studying the
oxygen amnd carbon dioxide conteat in the venous blood of 85 per-
sons with functional hypertemsion. The work was ususlly dooe dur-
ing the first days of the patient's visit to the clinic and again
before he was discharged. In some cases the test was run 3, 4, or
3 times. This stady ahowed 37 persons to have venous hypoxemia
(1.0., less than 10X by volume of oxygen in the venous blood).

Arterial hypoxeaia (less than 17% oxygen by volume) wes found,
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howaver, only iu 10 peruons., At the sams time, 58 persons ahowsd
signs of elevated oxygen oconteat (more than 20% by volume) in the
arterial blood. A marked increase in the difference in axygena
bet.een arteries and veins (over 10% by volume) was found i=» 5%

persons.

The extraordinary instablility, or, to be &Gra exmat, the
high lability of hypoxsmic change testifies, in our opiaton, to
the insufficiency of the regulasory functioac of the nervous

syatem, which is responsible for the exceptional fatigability of

hypertensives,

Table 1 flluatrates the marked fluciuations in the gas
composition of the blood in 3 patiemts suffering prizsry hyper-
tension. 7The oaxygen content of the venous blood shows the more
xsrked fluoctuation. T7The percentage saturation of this blood with
oxygen declines in certain indiividuals to extremely low leveis

().

Thus, profound disorders aAre revealed in those functions of
the central nervous system whioch regulate the coastancy of the op-
tisal oxygen composition in the tisasuss of the organism under con-
ditions of complete rest. They are perticularly marked under var-
ious functional siresses. The hypoxis revealed also explains the

elevated fatigability of hypertensives,

The disturbance in the regulatory funotion of the nervous
system oould also be found in our patients in study of carbohydrate
setabolisn, In 26 patients in the primary, transitory atage of
hypertension, the sugar level wan determined on an sapty stomach

and then after 30 ml of glucose liad been taken enterally. Theseo
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deteorninations were repeated every half-hour for 3 to 2.8 hours
(researsher: Duinitakaya). Ia this way, the majority of the pa-
tients tested were found to show somws declime and lag in hyper—-
Slyosmic slevation. Administration of gluooee to patients hept
in an oxygen temt for an hour (30% oxygen) had a maried effect on

the glyosmisa cwrve in almost 2/3 of those studied.
{See Table 1, following pegs’

By way of illusirstiea, we adduse the data on patieats F-na,
25, Case Xistory 1391, and P-k, 38, Ciae Eistery 888.

P-n >~y
Without 0, VWith Of Without Oy With U,

Empty stomash 22 o4 83 107
30 ninutes after 50 =l

glucose 126 160 134 160
60 minutes after 30 m}

gluocose 78 128 118 143
90 minutes after 350 ml

glucose 89 100 96 118
120 minutes after 850 ml

slucose 78 82 - 1a:x

Noting the rise in the glyocemia curve in oxygen therspy, we
cannot refrain from the thowght that the improvement in the regu-
latory funotion of the mervous system and the subsequent normalizma-

tion of the processes of metabolisa is affected by the 02.

The clinical manifestations of the primsry forws of hyper—
tonsion (those which N D, Strazshesko classified aa the tuitial,

functional, transitory stage of the dimease) testif> that in this
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TARIR 1

BLOOD GASRS IN PATIENTS IN TEE PRINARY STAGR OF BYPERTERSION
Gases in Blood

Difference between

Xame, age, sex Date Arterial Venous arterial ané 3 saturation
venous N
02 co, 0y cog o . v}
> -
§ 4
G-n, 18, malse 1/23 140-70 23.87 41,33 8.28 48.2 14,89 8,83 ] 3
a/2 125-88 20.11 43.39 13.37 50.04 7.84 3.65 . 58
R-k, 38, =xale 4/30 160-100 20.76 39.08 6.7 46.48 14.18 7. e 30
5/29 - 18.81 ) 3% $4 132.12 45.08 .79 3.4 (M
6/3 125-7%
Ya-s, 26, male (9] 130-%0 24,91 37.07 11,73 47.92 13.18 10.8 o 42
6721 130-75 21.9 41.52 11.82 47.56 10.48 3,04 Je 49
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isn to the extersal amd imterasl emviroamsnut.

Scudies of metadolisa (wter, salt, protein, and ocarbohy-
‘drete), esterminatiom of the ieactioms of the vasculsr systes
(Zlwmetmations in arterial amd venous pressure), aad of shifts ia
ths fumotinn of the capilluries (inoluding changes in the permeabil-
ity of vasgular and perivrscular mambranes), investigations of gas
setabolism (basal, cardon dioxide, and oxygea in arterisl amd wvenous
blood), amd also of peculiarities in the respiratory function of the
lungs, of cardiac sotivity, and of renal function, always reveal de-~
viations from the regularity observed in the healthy organisa. The
absense of such regularity in mstabolisn in general, sand particw-
larly ip oxygen metabolisa, is the inmadiate ctuse of fatigwe in

the primars, purely funotion stage of hypertension.

G, V. Fol'bort, anslysing probless of fatigue, gave partic-
ular emphasis to tha role of long-continued or intensive sstivity

by various organs as the basic cause of insufficiency in their

functioa.

Ia clinical practice on.y individual aspects of this aro
sean, paculiar to each patisnt. But the most Ifrequent and signif-

icant sanse, reducing the functional capacity of the cardiovascular

systsm, is Lypoxis,

QGlinical prectios demosn .rates that the most charsstsristic
sign of the onmet of hyperteasr:'.m is not elevated arterial blood
pressure, dut extreme instadiliiy thereof, as well as sxoeptional
1ability of Diber fuvetions of the sick organisw, reflecting the

degree of distortion of the regulatory functios of the eemtral
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nervens systou. This is Ay sush sreat sigaificanse is attathed
un’n’ordmtdmsuuotmpuutn&omh-
mummwtawdxm. as emphasined by M. D.
Stronhesho. ¥. A, Amdreyev writes <& this: “The cuset of illmess,
the transities from bealthy :o diseased stats - the mos?t aritical
ngwent in life — is something which we physiciaas omit from oon-
sideration.” Yet the most importaat moment at the onset of dyper-
temaion 18 the rising feeling of fatigws when ordinary work is per—

Sarmnd,

Systematic study of the mast important functions of the
organism in the initial phases of Ayperteasion taatifies the im-
pectance of patients' ocosplairts abeut fatigability. It is spe—
eifisally in the funstiocnal stage ef hypertemsion that che ‘san
follow the disruption of the correst relationships between the
functions of the oerebral cortex, ths vegetative nervous systes,

and the internal orgaas.

Here we ars not comoerned witk the developed picture o:
hypertension with its permanently elevated arterisl pressure and
coosequent complications. But we mote that the extreme lability
of the rgulatory fumction of the central nervous system with re-
gard to the processes of metabolism, snd functionsl disorders inm
the most important OorgAbs abnd systems, oaAuse the manifestations of
the initial phase of hypertsansion to resemble the clinical signs
of its advanced stage, The degree of functiomal disorder, and the
stability thervin bave, &5 we see, serious significanoe in evalua-
tiom of the actusl condition of the patieant even during the pericd
when arterial blood pressure may remais esseatially normal, but

the results of oxygen insufficienyy are slready cvident.

- 10 -
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8. V. vel’bort sad his pwpils, studying the processes of
fatigws in varicus orguas, showid that there was a regular com-
pection between the processes of expeanditure and recovery. Ea-
haustion facilitatos the developmsat of the inhibitory procesas,
The iahibitory prooess not only interrupts the funotional destruo-
tion of cells; it stimulates the resioration of its exhausted re-
serves. But under pathologiecsl oconditions, cases may be en-
countered in which these reguiar relativas are violated, i.e., the
process of exhaustion does not induce & prooess of inhibitiom, and
the process of inhibition Ocstses to be the stimulus to recovery.
This violation is observed in the most varied forms in hyper-
tensives, with their complaints of sxtreme fatigability and ele-

vated reactivity of the nervous system,

While noting the eslevated emcitability and rapid exhaustion
of the ocentral nervous systes, we are not always able to identifty

their causes.

A, L. Nyasnikov, speaking of the fact that disorders in the
higher nervous activity represeant the foumdativn of hypertemsiom,
in which stagnant osmters of excitatiom take form in the cerebral
ocortex and suboorticsl regiom, aonatheless smphasizes that these
disorders result “primarily under the influenoce of external factoru."
Oar clinical experieace leads us to ideantify 5 types of extermal
circumstancee whiach govein the development of hypertemsioa: focal
infeation and developing hypoxic changes. Trus, our climiocsl ob-
servations provide an adequate nuaber of examples of the fact that
the unfavorsble effects both of imfection and of hypodenic shifts

upon the organiss are themselves conditioned by the same weaksning
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ond redustios in the regulatery funstivm of the eentral nervews
aysten, Howvever, the total influsnoe of these oomditicas of the
extersal savironment, lesding to repeated exacerbation of foscal
infection and inercasing and sometimes highly stable evidences of
hypoxia, was 50 well-defined in mors than half the cases we
studied that they (chromic infoctiom and hypoxia) Lave to oe re~
garded as the most common unfavorable sxternal enviroamsmtal oon-
ditions, developmsnt of which leads to the extrems fatigability

of persons suffering hypertensioa.
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